The physicochemical features and species composition and density of zooplankton of Köprüçay estuary investigated monthly sampling from selected 5 stations between January and December, 2009. In this study, Zooplankton which are Rotifera (20), Cladocera (6), Copepoda (34), and Cnidaria, Tubilariidae, Foraminifera, Tintinida, Cirripedia, Gastropoda, Polychaeta, Chaetognatha, Decapoda, Ichthyoplankton one of each of determined 70 taxons in Köprüçay River estuarin zone. The dominant taxa in Köprüçay River estuarin zone consist of Oithona nana, Clausocalanus arcuicornis, Acartia discaudata, Paracalanus parvus, Euchlanis dilatata and Cephalodella gibba and these species are eurohalin character types of zooplankton. In Köprüçay River estuarin zone, the highest and the lowest Copepoda density semptember (25627.33 ±8369 ind./m 
Introduction
Estuary is a semi-enclosed coastal body of water, which has a free connection with the open sea, and within sea water is water measurably diluted with freshwater derived from land drainage. Estuaries are where 'fresh' river water and saline sea water mix (Prandle, 2009 ). The estuarine environment is characterized by having a constantly changing mixture of salt and freshwater, and by being dominated by fine sedimentary material carried into the estuary from the sea and rivers, which accumulates in the estuary to form mudflats. The mixtures of salt and freshwater present challenges to the physiology of the animals, which few are able to adapt to (McLusky and Elliott, 2004) .
Estuaries are transition zones between rivers and the sea, which differ from both in abiotic and biotic conditions. Temperature, salinity, and turbidity fluctuation a daily basis and reach more extremes in estuarine waters than they do at sea or in rivers. From a biotic point of view, estuaries are highly productive ecosystems ranking at the same level as coral reefs and mangrove swamps (McLusky and Elliott, 2004) .
Salinity and temperature are the most important factors that affect the distribution of estuarine marine organisms because these factors are related to the regulation of metabolism and osmosis (Kinne 1967) . The zooplankton of Köprüçay estuarine zone were firstly investigated by this study.
Materials and Methods
Köprüçay River is located south of the Turkey. It extends for 150 km and east near the town of Serik into the Mediterranean Sea with a wide estuary zone (Figure 1 ). The Köprüçay estuary is classified as a medium sized estuary (Küçük, 1997) . The estuary is navigable for approximately 1 km and the widest portion is about 170 m. The system is mostly shallow, mainly between 1.5 and 3 m. Agricultural land within the catchment area are, however, relatively undisturbed.
Figure1. Positions of stations and map of the Köprüçay estuary
Physico-chemical (salinity and temperature, pH, dissolved oxygen) properties, biological variables (chlorophyll-a), the zooplankton community structure and biomass were investigated monthly at five stations in the Köprüçay estuary for a period of one year. Four stations were located in the upper, middle and lower reaches of the estuary and one station were located coastal zone to assess spatial patterns in the biology (Figure 1) . Temperature, pH, salinity, dissolved oxygen, electrical conductivity at 2, 3, 4 and 5 th station were measured separately in the surface and bottom (1.5-2 m depth) but Chl a was only measured from the surface. Physico-chemical variables of 1 st station were measured separately from surface, 20 and 30 m.
Monthly sampling of zooplankton was performed from January 2009 to December 2009 for 12 months, , using a conical standard plankton net of 55 µm mesh size, with an opening diameter of 17 cm and 1 m length. The net was towed horizontally just beneath the surface for 10 min (speed of boat 1.5 knots) and vertically from the bottom toward the surface (samples were taken from 10, 20 and 30 m for the 1 st station and 1.5-2 m depth for 2, 3, 4 and 5 th station) A flowmeter was fitted onto the opening of the net to calculate the filtration rate and efficiency. Samples were preserved immediately with buffered formaldehyde solution to make the final concentration of about 4%. In the laboratory, zooplankton species were identified and taxon abundance (per cubic metre) was estimated from a 1 ml subsample, taken after thorough mixing of the entire sample (100 mL) (Özel, 1992) . Numerous publications and taxonomic references were used for identification, such as (Edmondson, 1959-a; Elster and Ohle, 1974; Pontin, 1978; -a, b, RutnerKolisko, 1974 . Edmondson (1959-b) , Rose (1933 ), Brodskii (1950 , Grice (1962) , Kasturırangan (1963) , Frost and Fleminger (1968) , Edmondson (1959-c) , Bayly (1972) , Newel and Newel (1977) , Mazzocchi et al., (1995) , Einsle (1996) , Palomares et al., (1998 , Dussart and Defaye (2001) , Boxshall and Halsey (2004-a,b) , Boltovskoy, (1999-a,b) , Perry (2003) .
To determine the chlorophyll a (chl. a; g l -1 ) concentration, 100-ml aliquots were filtered through 0.45 µm cellulose acetate filters (Millipore), which were stored frozen until analysis (within 2 or 3 days). Chl. a concentration was determined spectrophotometrically using the monochromatic method of Wetzel & Likens (2000) .
Results are reported as mean values ± standard errors. One-way ANOVA was used to test for significant effects of location and season on the abundance of total zooplankton, rotifers, cladocerans and copepods. Significant differences were identified at P<0.05. The analyses were done using IBM_ SPSS_ 15 for Windows (IBM Company, NY, USA) (Esteves, 2011) .
Results and Discussion
Average values and standard errors of the measurements are given the following tables (Table1 and 2). The variances between stations were significantly different (p<0.05). The highest temperature of the surface water was found to be 30.5°C ( The difference between surface and bottom water in June, July, August and September were significant (P<0.05) but there were no significant differecences were found in other months. The salinity variances that were measured from surface and bottom with highest and lowest values were found to be 36 ppt (August, 1st station), 0.1 ppt The concentration of dissolved oxygen variances that were measured from surface and bottom with highest and lowest values were found to be 10.23 mg/L (February, 5th station),7.4 mg/L (October, 1st station), and 9.8 mg/L (February, 5th station), 7.2 mg/L (October, 1st station 30 m) respectively ( Figure 4) . The difference between surface and bottom water in June and August were significant (P<0.05) but there were no significant differecences were found not significant in other months. The samples collected during the study period indicate the presence Rotifera (20), Cladocera (6), Copepoda (34), and Cnidaria, Tubilariidae, Foraminifera, Tintinida, Cirripedia, Gastropoda, Polychaeta, Chaetognatha, Decapoda, Ichthyoplankton one of each of determined 70 taxons in When curve of zooplankton density is observed, two significant increase (peak) has been found ( Figure 9 ). The first and highest was in September and the second and the lower in January. The highest zooplankton density determinated in September (29641.33 ind/m 3 ), while the lowest density was in March (8083,06 ind/m 3 ).
The density of common species in accordance with months in Köprüçay River estuary is given in figure 10 .
Estuaries are transition zones between rivers and the sea, fresh waters of the river found at the top of the water column due to the differences in density while sea water is moving toward the lower part of the water. Therefore, sampling of plankton in this study in which physico-chemical measurements were performed were made to reflect this situation (bottom and surface).
Temperature values of all stations were found higher at deeper parts than those of the surface waters. The river effect was more dominate during the winter months, while the marine effect continued from April to November. This was seen especially at 2, 3 and 4 th stations. By taking into account the mean of temperature values of one year, differences between surface and bottom waters were not statistically significant (P>0,05). Compared to the stations in themselves, 1 and 5 is significantly different from other stations (P<0.05).Similarly, because of the increasing effect of sea during the summer months, salinity has been more than 35 ppt at 2. and 3 rd stations. Dissolved oxygen value decreased towards the from sea to the river. The differences between surface and bottom waters in June and August were significant (P<0.05), in other months were not significant (P>0.05). The highest chlorophylla value was determined at 3 rd station (in May), while the lowest was at 5 th station (in December) .It can be concluded as compliance with the conditions of light and temperature during the spring semester, zooplankton grazing during the summer and reduction of light and temperature during winter. Secchi disk is an indicator of the trophic state and a measure of turbidity. During the sampling preiod 70 taxa was observed, thirty-four species of Copepoda was identified (Table 1) . Zooplankton community was characterized by the presence of freshwater, estuarine, coastal and oceanic species.
Copepods are clearly dominating in the zooplankton community. Copepods comprised 18-21% of the total zooplankton in January and February. Starting from the spring with the increase of salinity, total copepod was comprised 80, 81 and 86% of community in July, August and September respectively. Among the calanoid families, Paracalanidae, Clausocalanidae and Temoridae were the most important families in terms of abundance, biomass and productivity. (Işinibilir et al., 2008 , Miyashita et al, 2009 ). We found two species of Clausocalanus (Clausocalanus arcuicornis, C. furcatus), the calanoid copepod Clausocalanus arcuicornis was the most abundant taxon (August, 4290 ind/m 3 ). Paracalanus parvus comprised 10.8 % of zooplankton total abundance in September.
Species belonging to the genus Oithona is typical of the region estuaries (Işinibilir et al., 2008 , Vieira et al., 2003 , Sterza and Fernandez, 2006 . We found three species of Oithonidae (Oithona helgolandica, Oithona nana ve Oithona plumifera), Oithona nana and Oithona plumifera was seen as dominant taxa at 2 and 3 rd stations, but Oithona helgolandica were found only at 1 st station. Oithona nana comprised 10.86% of zooplankton total abundance in Augst.
Among the zooplankton, Pseudodiaptomus and Acartia numerically and by biomass dominate the zooplankton community (Perissinotto et al., 2000; Froneman, 2002a; Kibirige and Perissinotto, 2003b Rotifers may also play an important role in the river food web, mainly due to their ability to filter bacteria and small-sized phytoplankton, which are common in this ecosystem. During the period of the investigation, 20 rotifer species were determined. Notholca squamula, Trichotria pocillum, Euchlanis dilatata, Colurella unicinata, Lepadella ovalis, Cephalodella gibba, Keratella cochlearis were common species Köprüçay estuary. This species are typically estuaries rotifer species (Azemar et al., 2010 , Holst et al., 1998 , Crump and Baross, 1996 , Kim and Joo, 2000 . The density of Cephalodella gibba exceeded 5000 ind/m 3 and it accounted for over 50% of the total rotifer community in February.
Conclusion
In conclusion, our results indicate a link between zooplankton distribution and physical features in the area investigated. Zooplankton biomasses were increased with the rise of temperature and salinity. Previous studies have been only focused on lakes, rivers and the sea. There are a few studies on estuarine zooplankton in Turkey (Bat et al., 2007 , Işinibilir et al., 2008 . This study might contribute to Turkish zooplankton fauna and be a reference for detailed studies in future on Kö-prüçay estuary zone and other estuaries.
